Heat Shock Proteins Regulates Cardiomyocytes via Toll-Like Receptors
Kenta Terai, MD, PhD; Naoki Mochizuki, MD, PhD T Figure. Mathur et al find that HSP70 activates TLR2, 12 whereas Kim et al reported that HSP60 activates TLR4 on cardiomyocytes. 13 Both TLR2 and TLR4 induce inflammation dependently upon TIRAP and MyD88-triggered nuclear factor-κB-dependent transcription. HSP, heat shock protein; MyD88, myeloid differentiation primaryresponse gene 88; TLR, Toll-like receptor.
EDITORIAL HSPs and TLRs vessels. 10,11 Among the TLRs expressed on cardiomyocytes, upon binding to ligands, TLR2 and TLR4 initiate the recruitment of TIR domain-containing adaptor molecules, including TIRAP and myeloid differentiation primary-response gene 88 (MyD88), and consequently promote nuclear factor-κB-dependent and AP1-dependent transcription of the genes involved in inflammation, such as tumor necrosis factor-α and interleukins 1β and 6. In this issue of the Journal, Marthur et al show the HSP70 induces an inflammatory signal dependently upon TLR2 and MyD88 but not TLR2. In their study, the primary cardiomyocytes isolated from TLR2 knockout (KO) mice, TLR4 KO mice, and MyD88 KO mice were used to examine inflammation markers after treatment with HSP70. Another group has demonstrated that HSP60 induces apoptosis in cardiac myocytes dependently upon TLR4. 13 Both groups used highly purified recombinant HSPs to test their effect on cardiomyocytes to avoid the effect of contaminated molecules on cardiomyocytes. These 2 reports clearly reveal that HSPs activate distinct TLRs expressed on cardiomyocytes.
The essential roles of TLR2 and TLR4 expressed on cardiomyocytes in ischemia -reperfusion or myocardial infarction have been studied using their KO mice. 11 Even in these KO mice, the cells responsible for the inflammation have been unclear. Marthur et al can suggest that at least cardiac myocytes are 1 type of cell involved in the remodeling of the heart after cardiac ischemia. What are the ligands for TLR2 or TLR4 to induce inflammation in cardiomyocytes during ischemic heart diseases? Cardiomyocytes dying by necrosis or apoptosis may produce HSPs as well as high mobility group box 1. 14 To clarify the essential roles for TLR2 and TLR4, a study using mice lacking TLR2 and TLR4 specifically in the heart will be required. Cardiovascular research on innate immunity proceeds steadily.
